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= 1-1: EAFmYI&

B A% hig s IREAS

T509 Linux-4.9 i2c-sunxi.c
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2.1 {RIRINBENLE

SAFN twi B4RR i2c B4, B—MEE. WEAZLFRPHITELE. cRFEHR
SENEITEERE T S LRI H ZBEREE R, TWI BHlSEZFnAEBEEE N 100Kbps, &
SIEEEREFLUAE] 400K bps. o &R twi 2528832 — T IhEE

SZRENEX MR
FHEKX TZHF dma £,
FNNEXTES D ENHER T ZIFREME;
FNRL T LFNHREL, UNFTHERS,;
MAETE R 2 T AR

3 7bit MALHEIIERD 10bit MATHbAE;
THREM i2c IMUERTIEE X ZHER,

sunxi FALEFZE TWI, @& TWI 5 S TWI, Ef S TWIO fER5 PMU @SR, %
TWI REINERAEMINEE,

2.2 HHERBNA

2.2.1 BHARIE

& 2-1: BEARIE

HXARE ERIRE
TWI Two Wire Interface, £EFE&RA [2C tEMNEI B&TH2S

2.2.2 MHERIE
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& 2-2: MEARIE

MXAE fRFR 15 e
Sunxi 2ERFEFEAMN linux FLFEE
12C_dapter linux R 12C 2AEERMNHKRENX.IIC B4&ITHI2E, T LEEET 12C 8%

I2C algorithm

I2C Client linux A 12C EENHKREN
12C Driver linux RZH 12C BB RHAIHRENX

2.3 BERECENTR

AN

Sunxi EHFEH, TWI ZFISEHRERRE; BN FR—RIRFLHE— TWI =4

K, WIRECEEM, 4N TET Sunxi F8_ LM TWIO I=HI2RECE (HMh TWI =HI2EEE R

) o

2.3.1

device tree RINECE

BKEWNPEENRZELHFAEEENERESE, RN XHF I N kernel/linux-
4.9/arch/arm64 (324U &7 arm) /boot/dts/sunxi(32 N RLKTLXH F)/xxxx.dtsi(CHIP
ARERS, W sunb0iwl0pl &F), TWI S&ANKENEEN TR

twif: twi@Ox050020004{

ENBISIMIECE, sleep/uBERRAYAYSIHIECE

#address-cells = <1>;

#size-cells = <0>;

compatible = "allwinner,sun50i-ftwi"; //EENIEE, BTFEFIZENEE

device type = "twi0"; /PRETRZMR, BFsys config. fexIthD

reg = <0x0 0x05002000 0x0 0x400>; //TWIOREEFRELE

interruptsi= <GIC SPI 6 IRQ TYPE LEVEL HIGH>; //TWIORL BT S, rhifH

clocks = <&clkutwif>3 / /& &R

clock-frequency = <400000>; //TWIOEHIZsHIBY FhETEE

pinctrl-names = "default", "sleep"; //TWIOEHIZHMERMIPInIZ MR, HhdefaultHIEE B

pinctrl-0 = <&twi@ pins a>; //TWIoiEHIgsdefaul tAYERMpinHIfcE
pinctrl-1 = <&twi@ pins_b>; //TWI0EHIZSs leephY A MpinfIEcE
twi_drv_used = <1>; / / 1EFADMAE 5i%kiE

status = "disabled"; //TWIOEHIZE 25 fEaE

£ linux-5.4 &, TWI HEES linux-4.9 RIZEEEBTLEARR, XFFEEAEIME clock # dma

HECE L
twi0: twi@Ox05002000{
#address-cells = <1>;
#size-cells = <0>;
compatible = "allwinner,sun20i-twi"; //EEREE, BTEREAISEMEE
device type = "twi0"; //&ETRABIR, AFsys config. fexlLEg
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6 reg = <0x0 0x02502000 0x0 0x400>; //TWIOREFFSCE

7 interrupts-extended= <&plic® 25 IRQ TYPE LEVEL HIGH>; //TWIOQZZEFHETS. Fhifsesl
8 clocks = <&ccu CLK BUS I2C0O>;//twifzas{EAAvETEh

9 resets = <&ccu RST BUS I2C0>;//twiizzs{EAEresetiish

10 clock-names = "bus";

11 clock-frequency = <400000>; //TWIOIEHIZSHIAT FhiHZE

12 dmas = <&dma 43>, <&dma 43>;//TWIOEFIZEHIdmaiEES

13 dma-names = "tx", "rx";

14 status = "disabled";//TWI0iZHIZZEELFEEE

15 };

RNTHETWI BEEBHRIEFRX oE— TWI 56128, FE7E Device Tree A aliases T
RE—P TWI TEIEERE:

1 aliases {

2 soc_twi0® = &twi0;
3 soc_twil = &twil;
4 soc_twi2 = &twi2;
5 soc_twi3 = &twi3;
6

7 T

B AFRS twi” NELESHET, FTWI RERHEFAHRILLET of alias get id()
BRERENNT N TWI $EHISRHFRS, MMXFIE— TWI iE6Hs3.

Hrh twi0 pins_a, twi0_pins b 77 TWI BI5|IEL EHVECE T <o

lixnud4.9 HiZE B & R A arch/farm64 (32 {iiF & A arm) /boot/dts/sunxi/xxxx-
pinctrl.dtsi(CHIP AL S, @ sun50iwl0pl &), BFEENTFAR:

1 twi® pins ja: twi0@0 {

2 allwinner,pins = "PD14", "PD15"y; //TWIfZEHI B3 ERRAI5 |l
3 allwinner,pname = "twi® scl", ¥twiO sda"; //TWIEHI2SHY5|MITHEERER
4 allwinner, function = "twi0"; //5|FThEeRE R

5 allwinner;muxsel = <4>; //5|E BIhREECE

6 allwinner,drive = <0>; //103KENEES]

7 allwinner, pull =r<0s; //REBEBPRRES

8 };

9

10 twi@ pins b: twib@l {

11 allwinner,pins = "PD14", "PD15";

12 allwinner, function = "io disabled";

13 allwinner,muxsel = <7>;

14 allwinner,drive = <1>;

15 allwinner,pull = <0>;

1611}

linux-5.4 FZECEERER N arch/arm64 (32 iiF&f arm) /boot/dts/sunxi/xxxx.dtsi(CHIP
AFERS, W sun50iwl0pl &), BEWTFIR:

1] twi@_pins_a: twib@0 {
2 pins = "PHO", "PH1";
3 function = "twi0";

IR © HiB2EREROBIRAR. RE—INF 4
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drive-strength = <10>;

};

twi@ pins_b: twi0@l {
pins = "PHO", "PH1";
function = "gpio in";

};

59 clk twi0 FEHRYECE.,

£ linux-4.9 &, @A arch/arm64 (32 {IFE AN arm) /boot/dts/sunxi/XXXX-

clk.dtsi(CHIP AR S, 80 sun50iwlOpl %), BEAEEW TR

clk twi0: twi0® {
#clock-cells = <0>;
compatible = "allwinner,periph-clock";

};

clock-output-names = "twi®"; //#8FEclock&#, FAFILEclockEE

£ linux-5.4 #, £EELE,

2.3.2 board.dts IREECE

board.dts BFREESE—TIREFENIEEEE (W demo i, perfl #x, verl IRESEH) , B
HNREEEFEE2BE LEN device tree FAIAECE S 2. board.dts BIE&{EA longan/device/-

config/chips/IC/configs/BOARD/board.dts,

7F linux-4.9 A, X{KZ board.dts BE TWIO HEAKEEWNT:

twi® pins a: twif@0 {
allwinner,pins = "PAO", "PAl";
allwinner,pname = "twi® scl", #twi0 sda";
allwinner, function = "twi0';
allwinner,muxsel = <4>;
allwinner,drive = <1>;
allwinner,pull = <0>;

};

twi@ pins_b: twi0@l {
allwinner,pins = "PAO", "PAl";
allwinner, function = "io disabled";
allwinner,muxsel = <7>;
allwinner,drive = <1>;
allwinner,pull = <0>;

18

twi0: twi@Ox05002000{

pinctrl-0 = <&twi@ pins a>;

pinctrl-1 = <&twi® pins b>;

status = "okay"; //fEBETWIO
s

clock-frequency = <400000>; //i2cBIEiZE/n400K

IR © HiB2EREROBIRAR. RE—INF




OO Ul WN =

_ =
— o ©

— =
w N

@LWIMIER

MHER: WE

7F linux-5.4 &, XK board.dts B@Em TWIO HEFKEEWNT:

&twi® {
clock-frequency = <400000>;
pinctrl-0 = <&twi@ pins a>;
pinctrl-1 = <&twi® pins b>;
pinctrl-names = "default", "sleep";
status = "disabled";

eeprom@50 {
compatible = "atmel,24cl6";
reg = <0x50>;
status = "disabled";

Heh, TWI #ZEH “clock-frequency” BMEEE, &AL 400K,

FF TWI i&#, AJLUEIRE T RIEFRIERN Device Tree R TWI 23 FH m. TWI #5554
#3IX5NEY probe REUED of i2¢ register devices() , BRERFERNEFTAH TWI &%,

X F twi0 H5|FAK pin O, BEANEENT:

twi® pins a: twi0@0 {
pins = "PB10", "PB11l"; /*sck sda*/
function = "twi0";
drive-strength ='<10>;

}

twi® pins b: /A&wi0@l {
pins = “PB10", "PB11";
function = "gpio in";

};

2.3.3 kernel menuconfig fic &

linux-4.9 TR SITHARNZIEER (kernel/linux-4.9) , 1T make ARCH=arm64 menu-

config (32 fiiFA#1T: make ARCH=arm menuconfig) #N\EEEHHE,
fE: linux-5.4 EARBRHH17./build.sh menuconfig

e 1. 1%3% Device Drivers ETUHNT—RECE, W TFEFR:

HIBEUT SRR
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Linux/arm 4.9.170 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---= (or empty submenus
----)}. Highlighted letters are hotkeys. Pressing <Y= includes, <N=> excludes,
<M= modularizes features. Press <Esc=<Esc> to exit, =7?= for Help, =/= for
Search. Legend: [*] built-in [ ] excluded =M= module = > module capable
“(-)

Poot options ---=

CPU Power Management ---=

Floating point emulation ---=

Userspace binary formats ---=

Power management options ---=

Metworking support ---=

evice Drivers ---

Firmware Drivers ---=

File systems ---=

Kernel hacking ---=

Security options ---=

Cryptographic API ---=

Library routines ---=

[ 1 Virtualization ----

= Exit = < Help = = Save = = lLoad =

2-1: Device Driver

i76$E 12C support &, H#ANFT—REE, W FEFR:

)\ Buglice Drivers
Arrow keys nav1gate the menu gEnter> selects submenus ---> {(or empty submenus
=== nghllghted letters are hotkeys. Pressing <Y= includes, <N= excludes,
<M= mndularlzes features. Press <Est=<Esc> to exit, <?> for Help, </> for
Search. Legend: [*] buitt-in [ ] éxcluded <M> module < > module capable

Serlal ATA and Parallel, ATA drivers (libata)
Multlple devices drlver‘suppnrt (RAID and LVM) ----
Generdc Target Cureﬂﬁod (TCM) and ConfigFS Infrastructure ----
Network dewice. sﬁpport ----

Open- Channel SSD target support ----

Input device support ---=

Character devices ---»

2C support

SPI support

SPMI support

HSI support ----

PPS support ---=

PTP clock support ---=

Pin controllers ---»

= Exit = < Help = = Save =

2-2: 12C support

o 3. EEEAF 12C 0O, %R 12C device interface, 1 TFEFR:

WA © BSEERERHERAE. RE—TF 7
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I2C support
Arrow keys navigate the menu. <Enter> selects submenus --->» (or empty submenus
----}. Highlighted letters are hotkeys. Pressing <Y=> includes, <N=> excludes,
<M= modularizes features. Press <Esc=<Esc> to exit, =7?= for Help, </= for
Search. Legend: [*] built-in [ ] excluded <M= module < > module capable

*- I2C support

Enable compatibility bits for old user-space
2C device interface

I2C bus multiplexing support
Multiplexer I2C Chip support ---=

Autoselect pertinent helper modules
SMBus -specific protocols

I2C Algorithms --->

I2C Hardware Bus support ---=

I2C/5MBus Test Stub

I2C slave support

I2C Core debugging messages

I2C Algorithm debugging messages

I12C Bus debugging messages

< Exit = < Help = < Save = < Load =

2-3: 12C device interface

o 4. i%#F 12C HardWare Bus support &1, #ANT—RECE, WTEFIR:

N a8 Support
Arrow keys /mavigate the memul. \<Enter> selects submenus ---> (or empty submenus
----). Highlighted letfers are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esft=<Esc> to exit, <7?> for Help, </> for
Search. Legend: [*] buitlt-in [ ] gxcluded <M= module < > module capable

-*- T2C support :
[ 1 ‘Enable compatibilitys/bits for old user-space
<*>  [2Chdevice interfafe
- 12€C bus, multipl&xing support
Multiplexer I2C Chip support ---=
Autoselect pertinent helper modules
SMBus -specific protocols
I2C Algorithms --->
2C Hardware Bus support
12C/5MBus Test Stub
I2C slave support
I2C Core debugging messages
I2C Algorithm debugging messages
12C Bus debugging messages

< Exit = < Help = < Save = < Load =

2-4: 2C HardWare Bus support

e 5. %&4% SUNXI 12C controller &I, AIEREZRIFHENZ, BAIRFMIER, S0 TEFR

WA © BSEERERHERAE. RE—TF 8
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N

2C Hardware Bus support
Arrow keys navigate the menu. <=Enter: selects submenus ---= (or empty submenus
----). Highlighted letters are hotkeys. Pressing <Y= includes, <N= excludes,
<M= modularizes features. Press <Escs<Esc> to exit, <?> for Help, =</> for
Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

#** T2C system bus drivers (mostly embedded / system-on-chip) ***
CBUS I2C driver

Synopsys DesignWare Platform

EMMA Mobile series I2C adapter

GPI0-based bitbanging I2C

Marvell mvedxxx I2C Controller

OpenCores I2C Controller

UNXI I2C controller

PCA9564/PCA9665 as platform device
Fockchip RK3xxx I2C adapter

Simtec Generic I2C interface

#ilinx IZ2C Controller

#** External I2C/5MBus adapter drivers ***
Diolan U2C-12 USB adapter

AnA AFERA A A A A A
VoUW WERY WOV WYY

= A
+ v

< Exit > < Help = < Save > < Load”>f

E'2=5: SUNXI I2C controller

2.4 RS ERIREE N

12C 2RI FAIZIE drivers/i2c/buesses BERTF:

kernel/linux-4.9/drivers/i2c/

— busses

| F— i2c-sunxi.e // SunxiF&HII2CIEHIZsIREnED

| F— i2c-sunxi.h // ASunxiFEMI2CIEHIZRIREIEX T —ER,. $IBLEH

| b i2c-sunxi-test.c // SunxiF&mMi2cig&EMANRE, 5. 4 TEREER

— i2c-core.c // I2CF RGO, IRIERXAEORE

F— i2c-dev.c // I2CFRFARNGERRIME, BALCEMEXISEXH, HERIR

WA © BSEERERHERAE. RE—TF 9
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2.5 IXEHIESRTAE

user Application sysfs
client driver char device
kernel adapter algorithm board info
[2C busses [2C algos [2C muxes
12C\Caontroller
hardware
[2C device [2C device 12C device

2-6: TWI fRIREEHINERE]

Linux 2 12C A REHW LEFR, BRFRAZFLIRT=1TRX. 1. AFR=ZE, SFEmMEER
RC IRFENNAERF; 2. Nk, UMERE; 3. B, EXRFEYERS, 87 12C &)

2370 12C M=o

Hrf, Linux AP 12C Rapizr NiZ4E EX B A 6 1NER5

1. I2C framework 2{&—Fh “i5ia] 12C slave devices” HIA £, HFXLE slave devices H
I2C controller =%, EMEEH I12C controller JXahSEIX— B 1T

2. &3¢ 12C framework 9%, AP EUARAXD 12C B4NEARAT, REEFAREAEN
O, FAIUSNERgE#ITERS. EEBRT, IESHER2UTARZSHETE driver (30fid
B, B5k%EE) , 12C framework iBEFRIEEEAF FiEREEMEOD, BFRE

B2 ] LUBE % E QLR KR EERo

WRINFE © HRB2ERRRNERAR. RE—IF 10
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3.

£ 12C framework WEE, & I2C core. I2C busses. I12C algos # I2C muxes QP&
R

I2C core {#H 12C adapter # 12C algorithm FNFERMR 12C controller FITHEE,
8 12C client #1 12C driver #% 12C slave device FIhEE (RINIZEREFH device
# device driver) . H9h, EF 12C thi¥, &I smbus #ERLI SMBus (System Man-
agement Bus, RAEEEL) BIIHEE,

I2C busses & I12C controller drivers &S, fiiF drivers/i2c/busses/BRT,
i2c-sunxi-test.c. i2c-sunxi.c. i2c-sunxi.ho

12C algos B& 7T —L@AM 12C algorithm, FTiBERY algorithm, 215 12C hiXBEEA
&, AFEM 12C B read/write 8<%, —RIBER T, FEHEHLI, FEERFHIFEZE
Fo

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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3.1 i2c-core #O

3.1.1 i2c_transfer()

BREEAY . int i2c transfer(struct i2c_adapter *adap, struct i2c_msg *msgs, int num)
ER: SER [2C B4 12C & ZEN—E B/ 12C message X B,
o SH

e adap: IEMFIERN 12C BLLITHIZE;
e msgs: i2c msg REHYIEEH;
e num: RE—AFE/IE/L I12C msg

e iR[O]:
o >0: BANIEM msg 1T25;
o <0: 9&)”&;

3.1.2 i2c /master recv()

BRFEA: int i2c_master recv(const struct i2c client *client, char *buf, int count)
fEF: Eid3EE i2c transfer() FTER—R 12¢ FUHR1E,
o Y

e client: ¥EMHFT 12C REHIER;
o buf: BTFREFREEINKIEEF;
e count: #EERF buf WKE

e IR[O]:

o >0: FINEWHIFTE;
o <0: 9&)”&;

3.1.3 i2¢c master send()

o KFEA: int i2c master send(const struct i2c_client *client, const char *buf, int
count)

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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o EF: @3 % i2c transfer() SE—X 12¢ KX,
o SH

e client: #5mHaT 12C MiIZEBIEHI;
o buf: BRXRIHIE,;
e count: BRZENHEKE

o JR[O]:

o >0: FINAZEMETE;
o <0: 9&5&;

3.1.4 i2c smbus read byte()

BR¥EES: s32 i2c_smbus_read byte(const struct i2¢_client *client)
EF: M I2C B&ER—1FT, (NEEEE i2c_transfer() LI, T/ MEORL )
o B

e client: IEMEHFIA 12C MIEH
o IR[O]:

o >0: JEEVFIRVEIE;
o <0: 9&)”&;

3.1.5 i2c jsmbus write byte()

BREEE . s32 i2¢c smbus write byte(const struct i2c client *client, u8 value)
EFE: M I2C B&ZBEAN—1FT15,
o Y

e client: EMHFI 12C MIKE;
e value: EEANWEHE

e IR[O]:
o 0: ARIN;
e <0: 9&)”&;

3.1.6 i2c smbus read byte data()

o K¥JFEEY: s32 i2c smbus read byte data(const struct i2c_client *client, u8 com-
mand)

o fEA: M I2C IREHEERBZLIRN—TF T,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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o B

e client: E5MHAIW 12C MIKE;
e command: I2C MMYEIEME 0 TTm<iE BMREBE) ;

e 1R[O]:

o >0: EEXEIRVEIE;
o <0: 9&)”&;

3.1.7 i2c smbus write byte data()

BRERREEY: s32 i2c_smbus write byte data(const struct i2c_client *client, u8 com-

mand,u8 value)
EA: M I2C IRBEERELBEN—1TFT,
o B

e client: EMHFIH I12C MIEHE;
e command: I12C MMYEIEMNE 0 FTTHm<iE (BMREE) ;
e value: EE \NHEHE;

o IR[O]:
o 0: ARIN;
o <0: X;

3.1.8 i2c smbus read word data()

BRENREEY: s32 i2c smbus read. word data(const struct i2c_client *client, u8 com-

mand)

ER: M 12C RRIRERBLIEER— word $E (WMINET, EATF 12C KESFSRZ 16
fIgyER) -

o BEN:

e client: 5EMHFIHN 12C MIEH;
e command: I2C MYFIEMNE 0 FHa<iE (BMREIZE) |

e JR[O]:

o >0: JREXFIRVEIE;
o <0: 9&)”&,
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3.1.9 i2c smbus write word data()

BREEREY: s32 i2c_smbus write word data(const struct i2¢ client *client, u8 com-
mand,ul6 value)

EA: M I12C REERERBLEAN— word #iE (BFMFT) o

o Y

e client: BEHFIM 12C MIKE;
e command: I2C YXEIEME 0 FHam<iE BMRIZE) |
e value: BES5 \RIEE

e 1R[O]:
o O: EEIjJ)
e <0: 9&5'51,

3.1.10 i2c smbus read block data()

BRIENEAY . s32 i2c smbus read block data(const struct i2¢ ‘client *client, u8 com-
mand,u8 *values)

ER: M I12C REIEE RIZAIRE—REE,

o Y

e client: E5MEHEIN 12C MK,
e command:/ I2C hiXEEEHNE 0 ERaG<E BMRZE) |
e values: AT RFIRENEIBILIE;

e IR[O]:

o >0: ZENEINEIEKE,;
o <0: 95[)]51;

3.1.11 i2c¢c smbus write block datal()

BRIFRE: s32 i2¢c smbus write block data(const struct i2c client *client, u8 com-
mand,u8 length, const u8 *values)

EA: M I2C RERERBLASN—RYE (KERK 32 F1) o

o B

e client: IEMHFIR 12C MigHE,;

e command: 12C WYEIERE 0 TTHa<i3 (BMREE) ;
e length: EEANMHBIEKE,

e values: EE NBIEIE;

e JR[O]:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 15



@LWIMIER
g MXHEER: WE

o 0: EEIjJ,
o <0: 9&)”&,

3.2 i2c ARSIARZEAO

i2c FHRFERZFRIMFAILERIRMEN, ATURBIFMAXHREEZD (open, write,
read, ioctrl) FRERZBRPRI/dev/i2c-* XHRFAEXRIED, i2c MRXIBRIEEXE
i2c-dev.c 2, ATRNALLREER/LMERO:

3.2.1 i2cdev_open()

o REFRE: static int i2cdev open(struct inode *inode, struct file *file)

o {EA: #2F (CBESS) £ open(file) BYARMIKEL, FTH—1 i2¢ 8%, AUGEXHIRE
AT i2c IREHIRT R

o B

e inode: inode T
o file: file Z514{k;

o XM XHHRRT

3.2.2 i2cdev read()

o R¥EE: static ssize't i2cdev read(struct file *file, char user *buf, size t
count,loff t*offset)

o EA: EF (CI1BEZ) A read() FHARNKE, GEXHEEMIEHIE—IFEM i2¢ 1§FHIE
BB, [KEAR i2¢ xfer Tz

o BH

e file: file E&M1K;

e buf, 5#UE buf;

o offset, XHR#%,
o IX[O]:

o IE=: ROIRENIFTHE;
o <0: KIK;
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3.2.3 i2cdev write()

BREEREY: static ssize t i2cdev write(struct file *file, const char user *buf,size t

count, loff t *offset)

o EM: R (CiEE%) 1AM write() FIAANEE. BREXGERS HIE—HE i2¢ 18&H
B#iE. KEEA i2c xfer FiakiE

o S

o file: file £EMI(K;
e buf: JZEUE buf;
o offset, X 1R,

o IR[O]:
o 0: FRIN;
o <0: X;

3.2.4 i2cdev ioctl()

BRFREY: static long i2cdev ioctl(struct file *file, unsigned int cmd, unsigned long

arg)

o fEM: 2R (CiEZS) 1AM ioctl() FEARMNEE. BYXHEE i/o —#3T i2¢ REEIE,
ZINRELLIRSR KR, (BT LB 2Rd2¢ 1RV, 1F 12 IRFEmREHIE, £A smbus FF, #
Y BT LA [RZ B #5

o B

o file: file £E9(%;
e cmd: 1ES;
e arg: HtSEK,

e 1R[O]:
e 0: FiIN;
o <0: KI¥;

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 17



@LW/MIER
KRER: W

4.1 FA i2c-core ¥EOEE TWI 1&F

EPIZRISHE AR i2¢ IREFIRENILH: tina/lichee/kernel/linux-5.4/drivers/misc/eeprom/at24.c
, XZ—1 EEPROM M 12C 1&& Iz, A7TWIE 12C S4&IKa, PRUAEHFET sysfs TTRKIH
BB, FTENXMXGN—LEXERHAITRTNA:

#include <linux/kernel.h>
#include <linux/init.h>

#include <linux/module.h>
#include <linux/of_device.h>
#include <linux/slab.h>

#include <linux/delay.h>

#include <linux/mutex.h>

#include <linux/mod devicetable.h>
#include <linux/bitops.h>
#include <linux/jiffies.h>
#include <linux/property.«h>
#include <linux/acpi.h>

#include <linux/i2cth>

#include <linux/nvmem-provider.h>
#include <linux/regmap.h>
#include <linux/pm runtime.h>
#include <linux/gpio/consumer.h>

#define EEPROM ATTR( name) \

{ \
.attr = { .name = # name,.mode = 0444 }, \
.show =" name## show, \

}

struct i2c client *this client;

static const struct i2c device id at24 ids[] = {
{ "24cle", 0 },
{ /* END OF LIST */ }

3

MODULE_DEVICE TABLE(i2c, at24 ids);

static int eeprom i2c rxdata(char *rxdata, int length)

{

int ret;

struct i2c _msg msgs[] = {

{
.addr = this client->addr,
.flags =0,
.len =1,
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.buf

&rxdatal0@],

.addr
.flags
.len
.buf

this_client->addr,
12C_M RD,

length,
&rxdatall],

}I
}

ret = i2c_transfer(this client->adapter, msgs, 2);
if (ret < 0)
pr_info("%s i2c read eeprom error: %d\n",  func_, ret);

return ret;
static int eeprom i2c_txdata(char *txdata, int length)
{

int ret;

struct i2c_msg msg[] = {

{

.addr
.flags
.len
.buf

this client->addr,
0,

length,

txdata,

To
};

ret = i2c_transfer(this client->adapter, msg, 1);
if (ret < 0)
pr err("%ss i2c /write eeprom error: %d\n",  func , ret);

return/0;

static ssize t read_show(struct kobject *kobj, struct kobj attribute *attr,
char *buf)
{
int i;
u8 rxdatal4];
rxdata[0] = 0x1;
eeprom_i2c_ rxdata(rxdata, 3);

for(i=0;i<4;i++)
printk("rxdata[%d]: Ox%x\n", i, rxdatal[il);

return sprintf(buf, "%s\n", "read end!");
static ssize t write show(struct kobject *kobj, struct kobj attribute *attr,
char *buf)
int i;
static u8 txdata[4] = {0x1, OxAA, 0xBB, 0xCC};

for(i=0;i<4;i++)
printk("txdata[%d]: Ox%x\n", i, txdatal[il);

IR © HiB2EREROBIRAR. RE—INF

19



@ LWINWER
MR

b
eeprom_i2c_ txdata(txdata,4);
txdatal[l]++;
txdata[2]++;
txdata[3]++;
return sprintf(buf, "%s\n", "write end!");
}
static struct kobj attribute read = EEPROM ATTR(read);
static struct kobj attribute write = EEPROM ATTR(write);
static const struct attribute *test attrs[] = {
&read.attr,
S&write.attr,
NULL,
}i
static int at24 probe(struct i2c client *client, const struct i2c device id *id)
{
int err;
this client = client;
printk("1l..at24 probe \n");
err = sysfs create files(&client->dev.kobj,test attrs);
printk("2..at24 probe \n");
if(err){
printk("sysfs create files failed\n");
}
printk("3..at24_probe \n");
return 0;
}
static int at24 remove(struct i2c client *client)
{
return 0;
}
static struct i2c driver at24 driver = {
.driver = {
.name = "at24",
.owner = THIS,MODULE,
i
.probe = at24 probe,
.remove = at24 remove,
.id_table = at24 ids,
}i
static int  init at24 init(void)
{
printk("%s %d\n", func_, LINE );
return i2c_add driver(&at24 driver);
}
module init(at24 init);
static void exit at24 exit(void)
{
printk("%s()%d - \n", func_, LINE );
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i2c_del driver(&at24 driver);

}

module exit(at24 exit);

4.2 MARPSEORE TWI 18

MRAET i2c devices interface, AILUEEFMAXHIRTS REKIZE 12C £&. TERXME
FEEIRE /dev/i2c-* FKiEE i2¢ 8%

#include <sys/ioctl.h>
#include <fcntl.h>
#include <linux/i2c-dev.h>
#include <linux/i2c.h>
#define CHIP "/dev/i2c-1"
#define CHIP_ ADDR 0x50
int main()
{
unsigned char rddata;
unsigned char rdaddr[2] = {0, 0}; /* BEEENIIEESHTHREBE */
unsigned char wrbuf[3] = {0, 0, 0x3c}; /* BEEMHIE, LAMFTARBE */
printf("hello, this is i2c tester\n");
int fd = open(CHIP, 0 RDWR);
if (fd < 0)
{
printf("open® "CHIP"failed\n");
goto exit;
}
if (ioctl(fd, I2C SLAVE FORCE, CHIP.ADDR) < 0)
{ /% RESFHHIE */
printf("oictl:set.slave address failed\n");
goto close;
}
printf("input a char you want to write to E2PROM\n");
wrbuf[2] = getchar();
printf("write return:%d, write data:%x\n", write(fd, wrbuf, 3), wrbuf[2]);

sleep(1l);
printf("write address return: %d\n",write(fd, rdaddr, 2)); /* EEZHIELIREIRNIRES
2 */

printf("read data return:%d\n", read(fd, &rddata, 1));
printf("rddata: %c\n", rddata);

close(fd);

exit:

return 0;
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5.1 WIAGE
5.1.1 X TA

5.1.1.1 i2c-tools AT H

i2c-tools @—1MNHRIER, EITAFRIEIR 12C &%, ATLUE i2c-tools FRIREY i2¢c & &I
XEE FUAERERZER) , HEIREHEXW i2c RFEIE. i2c-tools FE R @I IE
E/dev/i2c-* XHIREX 12C &, FILIFHEERE kernel/linux-4.9 B menuconfig EmEE 12C

8 device interface T =¥, BEM i2c-tools HREAENT

i2cdetect -1 //3RERi2cig&ER

i2cdump -y i2c-number i2c-reg. .//iBHEXN12ci§FEIBdumpiR, Wi2cdump -y 1 0x50

i2cget -y i2c-number i2e<reg data_ rege //EENi2ci&EENHILBOEIE, Wi2cget -y 1 0x50 1
i2cset -y i2c-number i2c-reg data rege data //{F1i2CIREFENHIALEEIE, fi2cset -y 1 0x50 1 1

5.1.2 AT =

5.1.2.1 /sys/module/i2c_sunxi/parameters/transfer debug

T R XERThREZTART TWI BEaEIRERRRER, REER-1, FoITEMEEER

BEERES.

fIEE x BEIERRERNAE:

((echo x > /sys/module/i2c_sunxi/parameters/transfer debug )
KABEIRIERE R G E:
[echo -1 > /sys/module/i2c_sunxi/parameters/transfer debug ]
5.1.2.2 /sys/devices/soc.2/1c2ac00.twi.0/info
LET5 RS AT LUTEDE H &l TWI BB —LEHRIRER.
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((cat /sys/devices/soc.2/1c2ac00.twi.0/info )

5.1.2.3 /sys/devices/soc.2/1c2ac00.twi/status

T RAXERILSTENH 5] TWI @EN—EETRSES, SEEHSENgFESRE,

((cat /sys/devices/soc.2/1c2ac00.twi/status )

5.2 & Dlin)@h

5.2.1 TWI #iERTE2 A

RIS : incomplete xfer, EI&M log W TFFiR:

[ 1658.926643] sunxi_i2c _do xfer()1936 - [i2cO®] incomplete xfer (status: 0x20, dev addr: 0
x50)

[ 1658.926643] sunxi_i2c_do_xfer()1936 - [i2c0] incomplete Xxfer (status: 0x48, dev addr: 0
x50)

BRES R ILEIRRREITELERIE T BB (status {E79 0x20 BY, RRLXT SLAVE ADDR
+ WRITE; status f879 0x48 B, R{RRAIT SLAVE ADDR + READ) , BRIZR&ERE[E
ACK, XERFIZELIMN, MEZREESERZILE. FMAR. REFRFN LBRFAERSHK
B &R TR FiRE.

AIEHIES R

e R 1. BIRSEMEAMEERES, BRXY5IMEERSIEW, B4 TWI #E45F/14A5|HE
B,

o FIE 2. Fit TWI 2L TRIEE N at24cl16, H i2ctools EE at24cle EERTHII, B
IWMIRARATEEE;

o P 3. HEREEETIUEETFUNIRES 12C ZENEGEOZETIH;

o B4 FATHUMBERIENRENNGLTE, TENF, £AGZ%, HIERVBKIRSE
FEHRSEEAKK;

o FIE 5. ARKEEINE TWI 5IiaLRAZ, EERTZEEER,

5.2.2 TWI EIaE 5 LiERIE

A& . START can’t sendout!, £k log M FFrR:
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((sunxi_i2c do xfer()1865 - [i2cl] START can't sendout! )

A LR FRR TWI BEARERIRGES, —RIE TWI 245 MEEURNHEES
Ko MiZKBESIMEERSIER, NHEESTER, SIHEEFELNBASES

FIERIES R

o S 1. ENEMAZ, BEEF log, 2 TWI BERINVIEK, NEEFEESIHEERS,
RAZ3T35 Iﬂiﬂ%,%'\zE'E?:?IEE%

o S 2. RIEFIEE, &F TWI-SCK M1 TWI-SDA 2F &3 &iE/ L hifERER) 3.3v BE;

o I8 3: AAHMA*KRE SDA 5 SCL #ltaEE, BFEBERSEE 3.3V b (ErFfLt TWI =%I28
FREIMSREER S B T#HE) |

o BB 4: ZESIMEEUK clk BERTHITEMLE,

o HIE5: Mk PIN NIHEEREEE, MAFTEFHRENAN, ¥ PIN haEERIEHN INPUT Ih
#E (echo [reg] [val] > /sys/class/sunxi dump/write) , A5¥ PIN LhifliEtdZ PIN

KA, F PIN BPIRTS (echo [reg,reg] > /sys/class/sunxi dump/dump;cat dump), &2
EUNRR

o FIE 6: MIiX CLK MIIRERELER, FIAFERREM A, & TWI B9 CLK gating F4T
FF, (echo [reg] [val] > /sys/class/sunxi dump/write) , RAFIEEHEN TWI NEFFSE
B, & TWI F7E8MEEE (echo [reg] ,[len]> /sys/class/sunxi dump/dump), EEFF

BYEESER,

5.2.3 TWI KI5 FEER1E

A& : STOP can’t sendout, E{##9 log S FFR:

twi stop()511 - [i2c4] STOP can't’sendout!
sunxi_i2c_core_process()1726:= [i2c4] STOP failed!

IS MWHEIRER TWI BEARIEKIEES, —RER TWI S&05|MEE. MixQE5|MIEC
BEIEHR, SINBEREREFSF.

AIEHIES R

o FE 1. RIERIEE, TF TWI-SCK M TWI-SDA BEL I 5&RY LB EZEER 3.3v BE;

o $B 2: ARHMARE SDA 5 SCL #ltaREE, BFEBERSETE 3.3V bk (ErFfLt TWI =%I28
FREIMSREER SR ET#HE) |

o HIE 3: ik PIN NIHEEREEE, MAFTEFHRENAIN, ¥ PIN haEEREN INPUT Ih
BE (echo [reg] [val] > /sys/class/sunxi dump/write) , ZA5% PIN LhifliEtedZ PIN

K&, % PIN BPIRZE (echo [reg,reg] > /sys/class/sunxi dump/dump;cat dump), BHE
HIE,
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o T 4: EHRIEMICE, IBHMAER SCK/SDA 51N T RXHE, BN 12C BFT08E.

5.2.4 TWI {£X8EY

A& . xfer timeout, E{AM log $0TFFR:

[[123.681219] sunxi_i2c_do_xfer()1914 - [i2c3] xfer timeout (dev addr:0x50) ]

S EHEIRRTEEEEAETERES, ERESKREBENIEFREEETHRBIER
ESEW, SEEZXRBERBAILESRKER 12C T, SBOEHENR@E,. MZNE %IH%I]EE

BEEE, CLKEERSEE, TWI FESHMUERSERE, ESSEHMIRETIL, PUE
BEFE,

RIERIES R

$B 1 2L TWI £HIZRER S IER;

S8 2 RIERIEE, &F TWI-SCK 1 TWI-SDA BF &3 &1EM _EhEEEE 3.3v BIE;
$B 3. AHRARKRE SDA 5 SCL ¥ia8BE, EREREE 3.3V HiiL (¥rFFiLt TWI =428
FREIMSIEHER SR ET#HE)

o FB 4. XFAHM TWIIRHE, EFMHFTHEIRIMA TWI HESEIES,;

o S 4: ik PIN NINEGERBLEER, FIHFTFSRENA, ¥ PIN haEERIEN INPUT Ih
BE (echo [reg] [val] > /sys/class/sunxi dump/write) , ZA5% PIN LhifliEteaZ PIN

K&, & PIN B9RE (echo [reg,reg] > /sys/class/sunxi dump/dump;cat dump), &HE
HILEE,

o HIE 5. Mk CLK NIhEERELER, A AFFESREENAI, ¥ TWI B9 CLK gating F4T
F¥, (echo [reg] [val] > /sys/claSs/sunxi dump/write) , FASIEEVERN TWI NEHEEE
B, & TWI FE28/%3E (echo [reg] ,[len]> /sys/class/sunxi dump/dump), EEFF
BYIERSTLER,

o ZI 7. WRIEEXE LOG IRER TWI REBHITRIZ, DiikERRE.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 25



@LWIMIER
g MXHEER: WE

E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,

WRINFE © HRB2ERRRNERAR. RE—IF 26



